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(54) EXHAUST EMISSION CONTROL DEVICE FOR 
INTERNAL COMBUSTION ENGINE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device for an internal combustion 
engine which can restrain the deterioration of a 
fuel consumption and drivabilrty and release a 
sulphur component efficiently and surely. 

SOLUTION: This exhaust emission control device for 
an internal combustion engine is provided in an 
exhaust gas passage and provided with a catalyst 
absorbing the sulphur component in an exhaust gas 
under a first operation state in which an exhaust 
air fuel ratio is an oxydation atmosphere and 
releasing the sulphur component absorbed under a 
second operation state in which a high temperature 
and exhaust air fuel ratio are a restoration 
atmosphere. In that device, in a second operation 
state (S12, S14), the exhaust flow rate poured in 
the catalyst by a flow rate reduction means is 
properly reduced (S18). Therefore, even if the 
exhaust temperature and exhaust air fuel ratio are 



changed (S20, S22), the catalyst is held in the high 
temperature and restoration atmosphere. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of the internal combustion engine which is formed in a 
flueway, does occlusion of the sulfur component under exhaust air by the 1 st operational status from which 
an exhaust-air air- fuel ratio serves as an oxidizing atmosphere, and is characterized by to have the catalyst 
which emits said sulfur component which carried out occlusion by the 2nd operational status from which an 
elevated temperature and an exhaust-air air- fuel ratio serve as reducing atmosphere, and a flow rate loss-in- 
quantity means decrease the quantity of the exhaust-air flow rate which flows into said catalyst at the time of 
said 2nd operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engines exhaust emission control 
device, and relates to the technique of removing in detail the sulfur oxide (SOx) by which occlusion was 
carried out to the catalyst. 
[0002] 

[A related background technique] Generally, S (sulfas) component (sulfur component) is contained in the 
fuel, this S component reacts with oxygen, and serves as SOx (sulfur oxide), and occlusion of this SOx is 
carried out to an exhaust air purification catalyst as sulfate X-S04 (S poisoning). For example, in the case of 
an occlusion mold NOx catalyst, when an exhaust air air- fuel ratio is the Lean air- fuel ratio (oxidizing 
atmosphere), occlusion of the SOx is carried out with NOx in exhaust gas, and there is a problem that the 
NOx purification function of a catalyst falls. 

[0003] Then, when occlusion of the SOx is carried out to an occlusion mold NOx catalyst in this way, the 
technique (S emission control) which emits the SOx concerned by which occlusion was carried out by 
making a catalyst into a predetermined elevated temperature by exhaust air temperature up control (for 
example, retard of ignition timing), and making the exhaust air air- fuel ratio of the catalyst circumference 
into a rich air-fuel ratio (reducing atmosphere to which the oxygen density fell) is well-known by JP,7- 
2 17474, A etc. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, with the technique indicated by the above- 
mentioned official report (JP,7-217474,A), exhaust air temperature up control is continued until SOx by 
which occlusion was carried out is emitted during S emission control from the need of always holding 
whenever [ catalyst temperature ] to the above-mentioned predetermined elevated temperature. However, in 
order to make the output of internal combustion engine original decline, continuing and continuing exhaust 
air temperature up control (retard of ignition timing etc.) in this way, at a long period of time leads to 
aggravation of fuel consumption, and aggravation of drivability, and it is not a desirable thing. 
[0005] Then, although it is possible to shorten the operation period of exhaust air temperature up control 
Since it consists of configurations indicated by the above-mentioned official report so that exhaust gas may 
always pass along an occlusion mold NOx catalyst, only by cutting down the operation period of exhaust air 
temperature up control The temperature of exhaust gas falls by termination of exhaust air temperature up 
control, whenever [ catalyst temperature ] falls, and there is a problem that whenever [ catalyst temperature ] 
cannot be held to an elevated temperature predetermined [ above-mentioned ] enough. There is a possibility 
that S emission control may be completed as SOx by which it will be quickly cooled by the flow of a lot of 
exhaust gas with which the temperature concerned fell under the situation that there are many amounts of 
emission like an internal combustion engine with large displacement, and occlusion of the catalyst which 
carried out the temperature up was once carried out even to predetermined temperature is not especially 
emitted completely by it, and it is not desirable. 

[0006] The place which it was made in order that this invention might solve such a trouble, and is made into 
the purpose is to suppress aggravation of fuel consumption or drivability and offer the exhaust emission 
control device of the efficient internal combustion engine which can emit a sulfur component certainly. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to invention of 
claim 1 , it is prepared in a flueway. In the exhaust emission control device of the internal combustion engine 
having the catalyst which emits the sulfur component which carried out occlusion of the sulfur component 
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under exhaust air by the 1st operational status from which an exhaust air air-fuel ratio serves as an oxidizing 
atmosphere, and carried out occlusion to the bottom of the 2nd operational status from which an elevated 
temperature and an exhaust air air-fuel ratio serve as reducing atmosphere The exhaust air flow rate which 
flows into a catalyst with a flow rate loss-in-quantity means is made to reduce one's weight suitably at the 
time of the 2nd operational status. 

[0008] For example, it is made hard to make the exhaust air flow rate which flows into a catalyst reduce 
one's weight, and to flow for a catalyst, if a catalyst becomes a predetermined elevated temperature after the 
2nd operational status is started by exhaust gas. Thus, although an air- fuel ratio will usually be made into a 
rich air-fuel ratio by the 2nd operational status that the retard of ignition timing etc. is performed that a 
catalyst should be made an elevated temperature, an exhaust-gas temperature is raised, and an exhaust air 
air- fuel ratio should be made reducing atmosphere if it is made for exhaust gas to hardly flow for a catalyst 
Even if it operates it so that the degree of the amount of retard of these ignition timing or a rich air-fuel ratio 
may be stopped small and the temperature of exhaust gas may be reduced It is almost lost that a catalyst will 
be cooled, a catalyst is held by the emission of the low temperature concerned to a predetermined elevated 
temperature for a time at fitness, and an exhaust air air- fuel ratio is held good at reducing atmosphere. 
[0009] In this case, although it is in the inclination for the fuel amount of supply to increase by rich air-fuel 
ratio-ization of an air- fuel ratio, and for fuel consumption and drivability to get worse, in the 2nd operational 
status while the output of internal combustion engine original declines by the retard of ignition timing etc. 
Emission becomes it is efficient and certainly possible about the sulfur component by which occlusion was 
carried out to the catalyst, being able to stop the operating period in the 2nd operational status concerned at 
the need and sufficient period until a catalyst becomes a predetermined elevated temperature, and preventing 
aggravation of fuel consumption or drivability. 

[0010] Emission becomes it is efficient and certainly possible about the sulfur component by which 
occlusion was carried out to the catalyst, being able to return an internal combustion engine's operational 
status to the usual operational status, and preventing aggravation of fuel consumption or drivability much 
more suitably preferably, if a catalyst becomes a predetermined elevated temperature, it will be good to 
intercept entirely and it will carry out the exhaust stream which flows into a catalyst in this way, after the 
2nd operational status is started. 
[0011] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on an 
accompanying drawing. If drawing 1 is referred to, the outline block diagram of the exhaust emission 
control device of the internal combustion engine concerning this invention carried in the car will be shown, 
and the configuration of the exhaust emission control device applied to this invention based on this drawing 
below will be explained. 

[0012] Let the engine body (only henceforth an engine) 1 be the injection mold jump-spark-ignition type 
serial 4-cylinder gasoline engine in a cylinder which can carry out fuel injection (injection mode like an 
inhalation-of-air line) like an inhalation-of-air line, or fuel injection (compression stroke injection mode) in 
a compression stroke by switching for example, fuel-injection mode (operation mode). And this injection 
type in a cylinder of engine 1 is made easy, implementation of operation by theoretical air fuel ratio 
(SUTOIKIO) or operation (the Lean air-fbel ratio operation) with the Lean air- fuel ratio besides operation 
(rich air- fuel ratio operation) with a rich air-fuel ratio is enabled, and operation of it with a super-RIN air- 
fuel ratio is especially enabled in compression stroke injection mode. 

[0013] As shown in this drawing, the electromagnetic fUel injection valve 6 is attached in the cylinder head 
2 of an engine 1 with the ignition plug 4 for every gas column, and, thereby, direct injection of a fuel is 
enabled in the combustion chamber 8. And the fuel supply system (not shown [ both ]) which had the fuel 
tank through the fuel pipe is connected to the fuel injection valve 6. 

[0014] Furthermore, the suction port is formed in the abbreviation erection direction for every gas column, 
and as open for free passage [ with each suction port ] to the cylinder head 2, the end of an inlet manifold 10 
is connected to it, respectively. And the throttle valve 1 1 is connected to the other end of an inlet manifold 
10, and throttle position sensor (TPS) 11a which detects throttle opening thetath is prepared in this throttle 
valve 1 1 . 

[0015] Moreover, the exhaust air port is formed in the abbreviation horizontal direction for every gas 
column, and as open for free passage [ with each exhaust air port ] to the cylinder head 2, the end of an 
exhaust manifold 12 is connected to it, respectively. The sign 13 in drawing is a crank angle sensor which 
detects a crank angle, and is made possible [ detection of an engine speed Ne ] for this crank angle sensor 
13. 
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[0016] In addition, the injection type in a cylinder concerned of engine 1 is well-known, and already omits 
explanation about the detail of the configuration here. As shown in this drawing, the exhaust pipe (flueway) 
14 is connected to the exhaust manifold 12, and the muffler (not shown) is connected to this exhaust pipe 14 
through the small contiguity three way component catalyst 20, the occlusion mold NOx catalyst 30, and 
three way component catalyst 32 close to an engine 1 . Moreover, the elevated-temperature sensor 16 which 
detects an exhaust-gas temperature is formed in the occlusion mold NOx catalyst 30 upstream section of an 
exhaust pipe 14. 

[0017] Moreover, as exhaust gas bypasses the occlusion mold NOx catalyst 30, the bypass path 34 is 
formed, and the bypass valve 36 of the butterfly type which adjusts the ratio of the amount of emission 
which flows into the bypass path 34, and the amount of emission which flows into the occlusion mold NOx 
catalyst 30 is arranged in the tee from the exhaust pipe 14 of the bypass path 34. Closing motion actuation of 
this bypass valve 36 is enabled by the solenoid 38. 

[0018] The occlusion mold NOx catalyst 30 once carries out occlusion of NOx in an oxidizing atmosphere, 
and has the function to which N2 (nitrogen) etc. is made to return NOx into the reducing atmosphere in 
which CO mainly exists. In detail, the occlusion mold NOx catalyst 30 is constituted as a catalyst with 
platinum (Pt), a rhodium (Rh), etc. as noble metals, and alkali metal, such as barium (Ba), and alkaline earth 
metal are adopted as occlusion material. 

[0019] Furthermore, ECU (electronic control unit)40 equipped with an I/O device, storage (ROM, RAM, 
nonvolatile RAM, etc.), the central processing unit (CPU), the timer counter, etc. is installed, and synthetic 
control of the exhaust emission control device of the internal combustion engine applied to this invention by 
this ECU40 is performed. The various sensors of TPS1 la and the crank angle sensor 13 which were 
mentioned above, or elevated-temperature sensor 1 6 grade are connected to the input side of ECU40, and 
the detection information from these sensors inputs. 

[0020] On the other hand, the ignition plug 4 and fuel injection valve 6 grade which were mentioned above 
through the ignition coil are connected to the output side of ECU40, and optimum values calculated based 
on the detection information from various sensors, such as fuel oil consumption and ignition timing, are 
outputted to these ignition coils and fuel injection valve 6 grade, respectively. A proper quantity of a fuel is 
injected from a fuel injection valve 6 to proper timing by this, and ignition is carried out to proper timing 
with an ignition plug 4. 

[0021] By the way, in ECU40, based on throttle opening information thetath from TPS 1 la, and the engine- 
speed information Ne from the crank angle sensor 13, it enables it to ask for the target cylinder internal 
pressure Pe corresponding to an engine load, i.e., a target mean effective pressure, and fuel-injection mode 
is further set up from a map (not shown) according to the target mean effective pressure Pe and the engine- 
speed information Ne concerned. For example, when both the target mean effective pressure Pe and the 
engine speed Ne are small, if fuel-injection mode is made into compression stroke injection mode, a fuel is 
injected by the compression stroke, and the target mean effective pressure Pe becomes large on the other 
hand or an engine speed Ne becomes large, fuel-injection mode will be made into injection mode like an 
inhalation-of-air line, and a fuel will be injected like an inhalation-of-air line. There are inhalation-of-air 
RIN mode made into the Lean air- fuel ratio, SUTOIKIO feedback mode made into theoretical air fuel ratio, 
and an opening loop mode made into a rich air-fuel ratio in injection mode as an inhalation-of-air line. 
[0022] And the target air-fuel ratio (target A/F) which serves as control objectives from the target mean 
effective pressure Pe and an engine speed Ne is set up, and the fuel oil consumption of the proper amount of 
above is determined based on this target A/F. From the exhaust-gas-temperature information detected by the 
above-mentioned elevated-temperature sensor 16, Teat is presumed whenever [ catalyst temperature ]. In 
order to amend the error which originates in the ability of the direct installation of the elevated-temperature 
sensor 16 not to be carried out at the occlusion mold NOx catalyst 30 in detail, and is generated, according 
to the target mean effective pressure Pe and the engine-speed information Ne, the temperature-gradient map 
(not shown) is beforehand defined by experiment etc., and Teat is presumed based on the temperature- 
gradient map concerned, exhaust air flow rate information (inhalation air content information), etc. 
whenever [ catalyst temperature ]. 

[0023] The operation which relates to this invention of the exhaust emission control device constituted in 
this way hereafter is explained. That is, although occlusion also of the SOx is carried out to the occlusion 
mold NOx catalyst 30 at the time of the Lean air-fuel ratio operation (the 1st operational status) as 
mentioned above, and S (sulfas) purge control (S emission control) removes the SOx concerned for it, S 
purge control concerning this invention is explained hereafter. 

[0024] If drawing 2 is referred to, the flow chart of S purge control routine concerning this invention will be 
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shown, and it will explain along with the flow chart concerned below. First, at step S10, it distinguishes 
whether it is that the amount (the amount Qs of poisoning S) of SOx by which occlusion was carried out to 
whether the NOx catalyst did S (sulfas) degradation of and the occlusion mold NOx catalyst 30 is larger 
(Qs>Qsl) than the specified quantity Qsl . It is the value with which the amount Qs of poisoning S is 
calculated here by presumption. Hereafter, the presumed technique of the amount Qs of poisoning S is 
explained briefly. 

[0025] The amount Qs of poisoning S is fundamentally set up based on the amount Qf of fuel-injection 
addition, and is calculated by the degree type for every execution cycle of a fuel-injection control routine 
(not shown). 

Qs=Qs(n-l)+deltaQf-K-Rs ~ (1) Qs (n-1) is the last value of the amount of poisoning S, in deltaQf, the 
amount of fuel-injection addition per execution cycle and K show a correction factor, and Rs shows the 
amount of emission S per execution cycle here. 

[0026] That is, the present amount Qs of poisoning S is calculated by subtracting the amount Rs of emission 
S per execution cycle from this addition value while it amends and integrates amount of fuel-injection 
addition deltaQf per execution cycle with a correction factor K. The correction factor K consists of a product 
of three correction factors of S poisoning multiplier K3 according to Teat whenever [ S poisoning 
multiplier / according to air- fuel ratio A/F / Kl, S poisoning multiplier / according to S content in a fuel / 
K2, and catalyst temperature ], as shown in a degree type (2). 

[0027] K=K1, K2, and K3 — (2) — the amount Rs of emission S per execution cycle is calculated from a 
degree type (3) again. 

Rs=alpha-R 1 , R2, dT — (3) alpha is a rate of emission per unit time amount (set point), dT shows the 
execution cycle of a fuel-injection control routine here, and Rl and R2 show the emission capacity 
multiplier according to Teat, and the emission capacity multiplier according to air-fuel ratio A/F to it 
whenever [ catalyst temperature ], respectively. 

[0028] Since it is not necessary to perform S purge when the distinction result of step S 10 is a false (No), it 
escapes from the routine concerned, without doing anything. On the other hand, by truth (Y es), when the 
amount Qs of poisoning S is judged as having exceeded the specified quantity Qsl and the NOx catalyst 
having done S degradation of, a distinction result progresses to step SI 2 next, and starts S purge. At step 
SI 2, exhaust air temperature up control is performed in order to carry out the temperature up of the 
occlusion mold NOx catalyst 30 (the 2nd operational status). In fact, two-step injection (multiple-times 
injection) is performed here. That is, while an inhalation-of-air line performs the main injection of the main 
combustion into a compression stroke, an expansion line performs subinjection to inside, performs an 
exhaust air temperature up by burning the unburnt fuel components (HC etc.) by subinjection within an 
exhaust pipe 14 with the heat of exhaust gas, and is made to carry out the temperature up of the occlusion 
mold NOx catalyst 30. In addition, this exhaust air temperature up control may be the retard of ignition 
timing, as mentioned above, and the temperature up effectiveness as two-step injection that the retard of 
ignition timing is also the same is acquired. Moreover, you may make it use together the retard of two-step 
injection and ignition timing. 

[0029] And at the following step SI 4, rich Air Fuel Ratio Control which makes target A/F, as a result an 

exhaust air air- fuel ratio a rich air-fuel ratio (for example, about 12 value) is performed that the occlusion 

mold NOx catalyst 30 should be made the reducing atmosphere to which the oxygen density fell (the 2nd 

operational status). By this, while the occlusion mold NOx catalyst 30 is made to carry out a temperature up 

even to an elevated temperature, it considers as reducing atmosphere, and S purge is started. 

[0030] At the following step SI 6, Teat distinguishes whether it is having exceeded the predetermined 

temperature Teat 1 (for example, 650 degrees C) required for S purge (Tcat>Tcatl) whenever 

[ temperature / of the occlusion mold NOx catalyst 30 /, i.e., catalyst temperature, ]. In a false (No), a 

distinction result implements exhaust air temperature up control and rich Air Fuel Ratio Control 

continuously in step S12 and step SI 4, when Teat has not yet reached the predetermined temperature Teat 1 

(for example, 650 degrees C) whenever [ catalyst temperature ]. 

[0031] On the other hand, the distinction result of step SI 6 progresses to step SI 8 next, when it judges that 
Teat exceeded the predetermined temperature Teat 1 whenever [ catalyst temperature ] by truth (Yes). At 
step SI 8, the quantity of the amount of emission to the occlusion mold NOx catalyst 30 is decreased. If Teat 
exceeds the predetermined temperature Teat 1 whenever [ catalyst temperature ], a predetermined driving 
signal will be supplied to a solenoid 38 from ECU40, and specifically, it will be operated so that exhaust gas 
may flow the bypass path 34 a bypass valve 36 valve-opening-side (flow rate loss-in-quantity means). Let a 
bypass valve 36 be the opening by which the great portion of exhaust gas flows into the bypass path 34, and 
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it hardly flows into the occlusion mold NOx catalyst 30 at this time. 

[0032] Thus, after Teat exceeds the predetermined temperature Teat 1 whenever [ catalyst temperature ], 
when exhaust gas almost ceases to pass along the occlusion mold NOx catalyst 30, the occlusion mold NOx 
catalyst 30 will be held good at the temperature Teat 1 at the time of the exhaust gas which a bypass valve 
36 is opened and flows to the occlusion mold NOx catalyst 30 being decreased, i.e., predetermined 
temperature, on the other hand, if S purge has the occlusion mold NOx catalyst 30 to which occlusion of the 
SOx was carried out in reducing atmosphere and it comes out one or more predetermined temperature Teat, 
it is understood that it carries out good by experiment etc. That is, even if the exhaust gas which flows into 
the occlusion mold NOx catalyst 30 in this way was decreased, S purge is continued good. 
[0033] In addition, in this case, although therefore cooled in the style of transit, the occlusion mold NOx 
catalyst 30 is high, and if it is compared with cooling by emission, it is very small [ the catalyst / the cooling 
degree depended in the style of transit ]. [ of adiathermic / of the occlusion mold NOx catalyst 30 ] 
Therefore, it can consider that most effects of the temperature on the occlusion mold NOx catalyst 30 
concerned depended in the style of transit cannot be found, and can ignore. And at the following step S20, as 
the quantity of the subinjection quantity of two-step injection is decreased and the temperature up degree of 
an exhaust air temperature up is reduced, exhaust air temperature up control is implemented continuously. 
Thus, if the temperature up degree of an exhaust air temperature up is reduced, the temperature of exhaust 
gas will fall. However, as mentioned above, the lowered exhaust gas concerned hardly flows to the 
occlusion mold NOx catalyst 30, and the occlusion mold NOx catalyst 30 does not lower after valve opening 
of a bypass valve 36 carelessly. That is, if the quantity of the subinjection quantity of two-step injection can 
be decreased in this way, exhaust air temperature up control can also be carried out and it does in this way, 
taking into consideration maintenance of the temperature up operation by the exhaust gas which flows to the 
occlusion mold NOx catalyst 30 slightly if it is after the exhaust gas which flows to the occlusion mold NOx 
catalyst 30 is decreased, fuel consumption can be saved without having a bad influence on the occlusion 
mold NOx catalyst 30, and improvement in fuel consumption can be aimed at. 

[0034] Moreover, at step S22, a rich-ized degree is mitigated, target A/F, as a result an exhaust air air- fuel 
ratio are made into SUTOIKIO approach, and rich Air Fuel Ratio Control is carried out. If the temperature 
of the occlusion mold NOx catalyst 30 is over the predetermined temperature Teat 1 in case S purge is 
performed, as long as it is a rich air-fuel ratio, the experiment etc. shows that an exhaust air air- fuel ratio 
may be a value near SUTOIKIO. Moreover, if the exhaust gas which flows to the occlusion mold NOx 
catalyst 30 is decreased in fact, the occlusion mold NOx catalyst 30 will be held for a time as it is the 
suitable high reducing atmosphere of the rich-ized degree at the time of the exhaust gas which flows to the 
occlusion mold NOx catalyst 30 decreasing. That is, if target A/F is made to the value (for example, about 
14 value) of SUTOIKIO approach and is carried out in this way rather than the initiation time of S purge, 
taking into consideration maintenance of the reducing atmosphere by the exhaust gas which flows to the 
occlusion mold NOx catalyst 30 slightly if it is after the exhaust gas which flows to the occlusion mold NOx 
catalyst 30 is decreased, fuel consumption can be saved too and improvement in fuel consumption can be 
aimed at. 

[0035] In addition, since an exhaust air air-fuel ratio becomes near SUTOIKIO, the exhaust gas which flows 
the bypass path 34 at this time is purified by the three way component catalyst 32 good. At step S24, in the 
occlusion mold NOx catalyst 30 with which Teat was held whenever [ catalyst temperature ] as mentioned 
above at the predetermined temperature Teat 1, S purge fully advances and distinguishes whether it is that 
the amount Qs of poisoning S was less than the minimum value QsO (Qs<Qs0) based on the above- 
mentioned formula (1). When a distinction result is a false (No), in step S20 and step S22, it continues 
further and the exhaust air temperature up control which decreased the quantity of the subinjection quantity, 
and rich Air Fuel Ratio Control which mitigated the rich-ized degree are carried out. 

[0036] On the other hand, by truth (Yes), when it judges that the amount Qs of poisoning S was less than the 
minimum value QsO, it can consider that S purge was carried out in 1 0 minutes, and in this case, the 
distinction result of step S24 progresses to step S26, and ends exhaust air temperature up control and rich 
Air Fuel Ratio Control, and the bypass valve 36 which was opening in step S28 further — closing the valve 
(condition shown with a broken line in drawing 1 ) — usually — a passage — exhaust gas — it is made for the 
whole quantity to flow to the occlusion mold NOx catalyst 30 Thereby, a series of S purge control 
concerning this invention is completed. 

[0037] Here, if drawing 3 is referred to, a part of flow chart of other operation gestalten of this invention 
will be shown, and the operation gestalt of these these others will be explained below. In addition, it is 
shown only by attaching by the different section from the above-mentioned operation gestalt, and about the 
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part (step S10 - step SI 6) which is common in the above-mentioned operation gestalt here, explanation is 
omitted to drawing 3 , and only a different part is explained to it. 

[0038] By step S18\ the emission to the occlusion mold NOx catalyst 30 is entirely intercepted through the 
above-mentioned step SI 6. That is, if Teat exceeds the predetermined temperature Teat 1 whenever 
[ catalyst temperature ], a predetermined driving signal will be supplied to a solenoid 38 from ECU40, and a 
bypass valve 36 will be considered as full open (condition shown as a continuous line in drawing 1 ), and it 
will be operated so that all exhaust gas may flow the bypass path 34. 

[0039] Thereby, it will be held certainly and S purge is too continued by the temperature Teat 1 at the time 
of the exhaust gas which a bypass valve 36 is considered as full open, and flows to the occlusion mold NOx 
catalyst 30 being made to intercept the occlusion mold NOx catalyst 30, i.e., predetermined temperature, 
good. And two-step injection is stopped by following step S20 1 , and exhaust air temperature up control is 
stopped by it. If it is made for exhaust gas not to flow for the occlusion mold NOx catalyst 30 at all, even if 
exhaust gas temperature falls, there is no temperature fall of the occlusion mold NOx catalyst 30, therefore it 
can also stop exhaust air temperature up control in this way, thereby, can make fuel consumption be the 
same as that of the usual operational status, and can aim at further improvement in fuel consumption. 
[0040] Moreover, SUTOIKIO feedback (SUTOIKIO F/B) control is carried out in step S22\ If it is made for 
exhaust gas not to flow into the occlusion mold NOx catalyst 30 at all, no matter an exhaust air air-fuel ratio 
may be what value, the occlusion mold NOx catalyst 30 will not be influenced of exhaust gas, but will be 
maintained by reducing atmosphere good. Therefore, SUTOIKIO F/B control can also be carried out in this 
way, taking into consideration the purification capacity in a three way component catalyst 32, thereby, fuel 
consumption can be too made to be the same as that of the usual operational status, and further improvement 
in fuel consumption can be aimed at. 

[0041] In addition, when it was made to carry out SUTOIKIO F/B control in this way and the temperature of 
the occlusion mold NOx catalyst 30 is less than the predetermined temperature Teat 1 after that, there is also 
an advantage that it can shift to exhaust air temperature up control or rich Air Fuel Ratio Control 
immediately. In step S24', the amount Qs of poisoning S distinguishes whether it is were less than the 
minimum value QsO (Qs<Qs0) like the case of the above-mentioned step S24. When a distinction result is a 
false (No), step S20 1 and step S22' are continued and carried out. 

[0042] On the other hand, by truth (Yes), when it judges that the amount Qs of poisoning S was less than the 
minimum value QsO, it can consider that S purge was carried out in 10 minutes, and in this case, the 
distinction result of step S24 ? progresses to step S26', and, in addition to the termination of the above- 
mentioned exhaust air temperature up control, also ends SUTOIKIO F/B control further. And in step S28 f , 
like the above, the fully opened bypass valve 36 is closed (condition shown with a broken line in drawing 1 
R> 1), it usually passes, and it is made for the whole quantity of exhaust gas to flow to the occlusion mold 
NOx catalyst 30, and it ends S purge control. 

[0043] by the way — being concerned — others, although it was made to carry out SUTOIKIO F/B control 
with the operation gestalt after intercepting the emission to the occlusion mold NOx catalyst 30 You may 
make it control an exhaust air air-fuel ratio to the Lean air-fuel ratio. In this case You may make it arrange 
an NOx catalyst (for example, selection reduction type NOx catalyst) further in consideration of purification 
of NOx in the exhaust gas passing through the bypass path 34 between the unification section to the exhaust 
pipe 14 of the bypass path 34, and a three way component catalyst 32. In addition, a selection reduction type 
NOx catalyst is always a catalyst which can be purified alternatively about NOx. 

[0044] In addition, although the quantity of the amount of emission which flows into the occlusion mold 
NOx catalyst 30 as passes exhaust gas to this bypass path 34 was decreased with the above-mentioned 
operation gestalt when the bypass path 34 which bypasses the occlusion mold NOx catalyst 30 was formed 
and Teat exceeded the predetermined temperature Teat 1 whenever [ catalyst temperature ] It is not 
restricted to this. An engine 1 is [ idle ] under operation, or Like the engine used for a hybrid car (electric 
vehicle of the type which is made to carry out fixed-speed rotation and generates a generator with an engine) 
Even if it reduces engine power temporarily, when it is in a situation which does not have a problem in car 
transit, you may make it decrease the quantity of the amount of emission by reducing an engine speed, and 
an engine may be stopped, and the amount of emission may be made into zero (flow rate loss-in-quantity 
means). 

[0045] Moreover, although the engine 1 was used as the injection mold gasoline engine in a cylinder with 
the above-mentioned operation gestalt, it may not be restricted to this but an engine 1 may be an engine of 
what kind of gestalt. 
[0046] 
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[Effect of the Invention] As explained to the detail above, according to the exhaust emission control device 
of the internal combustion engine of claim 1 of this invention, the sulfur component by which occlusion was 
carried out to the catalyst can be emitted certainly efficiently, preventing aggravation of fuel consumption or 
drivability. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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